Hazardous drinking in emerging adulthood is associated with multiple domains of alcohol problems, which range in type and severity.
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Introduction
Alcohol use peaks in emerging adulthood (e.g., during university studies) (Johnston, O'Malley, & Bachman, 1998) . While heavy drinking predicts problems at any stage in life, research points to specific risks in undergraduates, which range in type and severity (Merrill, Wardell, & Read, 2014; Merrill & Read, 2010) . To illustrate, a Canadian campus survey indicated that 53% of students report experiencing hangovers; 25% report memory loss or regret from intoxication; and nearly 20% report being physically and/or sexually harassed (Adlaf, Demers, & Gliksman, 2005) . Alcohol problems at the severe end of the spectrum (e.g., impaired
control, and dependence symptoms) may be early indicators of the development of alcohol use disorders (AUDs) (Nelson et al., 1996; Read et al., 2006) . Research that examines the predictors of specific types of alcohol problems (especially those that are more severe)
can inform early prevention and intervention efforts.
Much of the undergraduate drinking literature focuses on total number of alcohol problems (collapsing across multiple problem domains) (e.g., Kuntsche, Knibbe, Gmel, & Engels, 2005) . While this work has been helpful for identifying predictors (e.g., personality traits [Pihl & Peterson, 1995] ) of general elevated alcohol problems, there are issues with using a single total alcohol problems score. First, there can be substantial variability in associations across studies when using total alcohol problem scores. For example, conformity motives for drinking (i.e., drinking to "fit in") are inconsistent predictors of total alcohol problems in undergraduates (Cooper, 1994; Magid, MacLean, & Colder, 2007; Merril et al., 2014) . However, when distinct alcohol problems domains are considered, conformity motives predict certain types of alcohol problems, and not others (Merrill & Read, 2010) . Second, a total score may not accurately reflect risk severity. It is possible for two emerging adults to have the same overall score on a measure
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A N U S C R I P T of alcohol problems. However, when examined closely, one person may endorse problems within a few domains at the severe end of the spectrum (e.g., dependence symptoms), whereas the other person may report problems across several less severe domains. Based on prior work (e.g., Nelson et al., 1996) and clinical observation, it could be predicted that the individual experiencing the few severe problems (i.e., ones overlapping with diagnostic criteria for AUDs) may be at greatest risk. Accordingly, it is important to consider distinct types of alcohol problems as outcomes in etiological models of emerging adult drinking. This would allow us to examine risk factors that relate to specific (and severe) alcohol problems in emerging adulthood.
Social learning theory posits that drinking context is a relevant proximal predictor of alcohol problems among emerging adults.
While many undergraduates drink at social events (e.g., campus parties) (Johnston et al., 1998) , about 15% of students drink outside of normative social gatherings (Neff, 1997; O' Hare, 1990) . Solitary drinking -a developmentally atypical behavior in emerging adulthood -is believed to be especially risky and potentially pathological (Keough, O'Connor, Sherry, & Stewart, 2015; Keough, Battista, O'Connor, Sherry, & Stewart, 2016) . Emerging work shows that solitary (versus social) drinking is particularly associated with hazardous patterns of alcohol use (e.g., drinking large quantities of alcohol in one sitting) (Bourgault & Demers, 1997; Creswell et al., 2013; Holyfield et al., 1995) , whereas its association with more normative levels of use tends to be unsupported (Bourgault & Demers, 1997; Keough et al., 2015 Keough et al., , 2016 . Furthermore, the literature clearly demonstrates that frequent solitary drinking relates to elevated risk for experiencing alcohol problems (Christiansen et al., 2002; Creswell et al., 2013; Keough et al., 2015; 2016) . Based on the above literature, it is possible that frequent solitary drinking during the emerging adult undergraduate years reflects a loss of control over drinking. That is, those who engage in solitary drinking may not be able to limit their use to normative social contexts A C C E P T E D M A N U S C R I P T (Holyfield et al., 1995) , and may begin experiencing severe problems that presage the development of AUDs (Creswell et al., 2013) .
Accordingly, atypical solitary drinking in university may be associated with a pattern of severe alcohol problems that maps onto the types of problems observed in AUD. We speculate that solitary drinking (a clinically relevant, low base rate behavior among emerging adults) may be an early warning sign for the development of AUDs later in adulthood.
The purpose of the present study was to extend previous work on drinking context and overall problem risk (Christiansen et al., 2002; Keough et al., 2015 Keough et al., , 2016 Gonzalez et al., 2009) (Creswell et al., 2013) .
Materials and Method

Procedure and Participants
Data for the current study were collected as part of the baseline for a lab-based study on motivation and drinking (Keough, O'Connor, & Colder, 2016) . Given that the study included an alcohol cue-exposure, eligibility for the larger study were: (1) 18-25 years old; (2) full-time student; (3) not an alcohol abstainer (>1 drink per week); and (4) no history of very heavy alcohol use (<35 drinks per week). Study eligibility was assessed using a brief telephone screening. Participants received course credit or monetary ($10/hour) compensation. The study sample included 118 undergraduates (68% women; M age =21.15 years, SD age =2.70) from Englishspeaking universities in Montreal. Many participants were European-Canadian (65%) and minority groups were Hispanic (8%), South
Asian (7%), East Asian (6%), Middle Eastern (6%), African American (4%), and Aboriginal (4%).
Questionnaires
2.2.1. Drinking Contexts. Three items were adapted from Cooper's (1994) drinking contexts measure. Specifically, students rated how often they drank alone (i.e., solitary drinking) and how often they drank at parties and at bars (i.e., two contexts associated with normative social drinking) in the past 6 months. Responses were made on a 5-point scale (1=almost never/never; 5=almost always/always). Each single item was used in analyses.
Alcohol Problems.
The Young Adult Alcohol Consequences Questionnaire (YAACQ; Read et al., 2006 ) was administered to assess eight alcohol problem domains: social-interpersonal (6-items), impaired control (6-items), diminished self-
, and blackout drinking (7-items). Participants indicated whether or not they experienced each alcohol problem in the past year (0=no; 1=yes). Sum subscale scores were created. Previous work supports adequate to excellent internal consistencies for the YAACQ subscales (α =.70-.91) (Read et al., 2006) . Also, in addition to assessing problems unique to emerging adulthood, the YAACQ was designed to capture the problems central to AUDs (DSM-IV, APA, 2000; Read et al., 2006) . See Table 1 for current study internal consistencies, which were all acceptable to good.
Hazardous Alcohol Use. A measure of hazardous drinking was derived from the Alcohol Use Disorder Identification
Test (AUDIT; Saunders et al., 1993) . Specifically, the first three items of the AUDIT (referred to as the AUDIT-Consumption
[AUDIT-C]) capture risky or hazardous drinking behaviors (e.g., "How often do you have six or more drinks on a single occasion?").
Response anchors range from 0 to 4, with higher scores reflecting more frequent hazardous use. Sum scores of > 3 for women, and > 4
for men on the AUDIT-C are considered positive for hazardous alcohol use. Previous work suggests that the AUDIT-C is a reliable and valid brief measure of hazardous drinking (Bush et al., 1998) . The present study used AUDIT-C sum scores for participants and these were treated continuously in statistical models.
Data Analytic Overview
A path model was used to test the unique associations between drinking contexts (predictors) and eight alcohol problem domains (outcomes) via hazardous alcohol use (mediator). Consistent with best practices, we assessed overall model fit using several fit indices (Kline, 2013) . Specifically, fit was considered excellent if the following guidelines were met: χ 2 /df ratio less than 3.0;
Comparative Fit Index (CFI) greater than or equal to .95; Root Mean Square Error of Approximation (RMSEA) less than or equal to
.06; and a Standardized Root Mean Square Residual (SRMR) less than or equal to .08 (Hu & Bentler, 1999; Kline, 2010) . Given the well-documented limitations of significance testing, especially among small samples and complex statistical models, we used effect sizes and 95% confidence intervals (CIs) to interpret paths and indirect effects in our model (Cohen, 1994; Kline, 2013; Lambdin, 2012) . Accordingly, paths and indirect effects were considered to be supported if the 95% CI for the effect size did not include zero (Fritz & MacKinnon, 2007) .
Results
Data Screening
Several variables were non-normally distributed (skew >3.0; kurtosis >10) (Kline, 2013) ; this often occurs with drinking variables in non-clinical samples (Miller et al., 2002) . To correct for this, we used robust maximum likelihood estimation (MLR) in MPlus 7.0 to calculate path coefficients and fit indices. MLR and bootstrapping are robust to violations of multivariate normality (Muthén & Muthén, 2012) .
Descriptive Statistics and Bivariate Correlations
See Table 1 for descriptive statistics and bivariate correlations. Compared to previous work with North American samples of undergraduate drinkers, our sample had comparable levels of hazardous alcohol use as measured by the AUDIT-C (Barry, Chaney, Stellefson, & Dodd, 2015; Demartini & Carey, 2012) , but had slightly lower alcohol problems on the YAACQ (Merrill & Read, 2010 ). Also, it should be noted that the mean of the AUDIT-C in our sample falls in the positive screening range for hazardous alcohol
use. Means for solitary and social drinking were consistent with those in our previous work using a different sample of undergraduates (Keough et al., 2015; Keough at al., 2016) .
Hypothesis Testing
Overall fit statistics supported excellent fit of the specified model: Bias corrected 95% bootstrapped CIs were used to evaluate indirect effects from solitary and social drinking to alcohol problems via hazardous use (see Table 2 ). Overall, CIs showed that solitary drinking positively predicted all domains of alcohol problems through hazardous alcohol use. The pattern of effect sizes for these indirect associations showed that solitary drinking was a particularly strong predictor of alcohol problem domains involving risky behaviors and blackout drinking (two severe problems associated with AUDs), as well as poor self-care. Each of these pathways explained more than 20% of the variance in the three problem outcomes. Although the 95% CIs did not support direct effects from social drinking contexts (bars and parties) to hazardous alcohol use, in line with recent recommendations (Hays, 2009; Zhao, Lynch & Chen, 2010) we report the CIs for corresponding indirect effects. The CIs supported indirect effects from social drinking at parties to four domains of alcohol problems (more severe:
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academic/occupational problems and physical dependence; less severe: diminished self-perception and poor self-care) via hazardous alcohol use. Indirect effects were smaller than the corresponding pathways from solitary drinking to these problem domains. There were no supported indirect effects from social drinking at bars to alcohol problems via hazardous use.
Discussion
Our primary goal in the present study was to examine solitary drinking as an antecedent to specific (and more severe) alcohol problems in emerging adult undergraduates. Extant research suggests that frequent solitary drinking during the university years -a time when alcohol use normatively occurs in social settings -represents a loss of control over drinking and may be an early indicator of problem drinking habits that presage AUDs (Abbey et al., 1993; Gonzalez et al., 2012; Keough et al., 2015) . Accordingly, we expected solitary (relative to social) drinking to be uniquely associated with alcohol problem domains that map onto those observed in AUDs. Further, we expected these associations to be explained by hazardous levels of alcohol use. Overall, our hypotheses were supported; solitary drinking was associated with all of the alcohol problem domains through hazardous drinking, with indirect effects being strongest for severe problems of risky behaviors and blackout drinking, and for a comparative less severe problem of poor selfcare. In contrast, two contexts associated with normative social drinking among emerging adult undergraduates were not associated with hazardous drinking. However, some evidence from mediational analyses did support indirect effects from social drinking at parties to certain domains of alcohol problems via hazardous use. Though, these pathways were comparatively smaller than those observed for solitary drinking. These findings fit with the extant literature on the differential risks associated with different contexts
A C C E P T E D M A N U S C R I P T
for drinking (Christiensen et al., 2002; Keough et al., 2015) . Findings in our sample indicate that solitary drinking is particularly risky in emerging adulthood and may increase risks for AUDs.
We found support for the mediational role of hazardous alcohol use in solitary drinking pathways to alcohol problems. This is in contrast to some of our previous work (Keough et al., 2015; 2016) showing that solitary drinking was unrelated to levels of alcohol use, but was related to overall problems. It should be noted that the present study differs from our existing work in one key way: we assessed hazardous levels of alcohol use (via the AUDIT-C) rather than typical weekly drinking. Subsequently, we observed differential associations with drinking context, with solitary drinking being uniquely associated with hazardous drinking. One possibility is that solitary drinking may reflect a more persistent and serious style of drinking among emerging adults in university settings. Frequent solitary (relative to social) drinking is an atypical behaviour in emerging adulthood, and may reflect greater levels of psychopathology at this stage of life. To illustrate, frequent solitary drinkers tend to experience higher levels of depression, social anxiety, and suicidal ideation relative to social drinkers (Christiansen et al., 2002; Gonzalez et al., 2009; Keough et al., 2015; Keough et al., 2016) . Due to these difficulties, they may withdraw from peers and drink hazardously to self-medicate negative emotions. Over time, this pattern of hazardous use may increase risk for AUDs. Future work should examine the predictive (or precursory) impacts of depression and social anxiety on solitary drinking pathways to specific alcohol problems among emerging adults.
Despite the lack of direct associations between social drinking and hazardous alcohol use in our model, results for indirect effects showed that social drinking at parties (but not at bars) may relate to alcohol problem risk among young adults. Indirect path estimates showed that social drinking at parties was associated with severe problems of academic/occupational consequences, and
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A N U S C R I P T physical dependence and also with comparatively less severe problems of diminished self-perception and poor self-care. However, these effects should be interpreted with caution. Specifically, we observed that solitary drinking was associated with hazardous drinking (as per the 95% CIs). Comparatively, the path from social drinking at parties to hazardous alcohol use was weak and was not supported by the CI for the direct effect. Accordingly, it is possible that the indirect effects for social drinking at parties were driven mainly by the strong associations between the mediator (hazardous use) and the outcomes (alcohol problem domains). Nevertheless, social drinking at parties may be a risky context for specific alcohol problems in undergraduates. One potential difference between social drinking at parties (which we found to be potentially risky) versus at bars (which we did not find to be risky) is the composition of the social drinking group. At bars, undergraduates may find themselves among strangers, which may serve to deter hazardous drinking. This may be especially true for the high percentage of undergraduates with social anxiety (Keough et al., 2016) . In contrast, drinking companions at parties may be more likely to friends and acquaintances, and hence, undergraduates may feel more comfortable drinking heavily. In turn, this may increase risk for alcohol problems. Overall, pathways from social drinking to alcohol problems need to be replicated in future research -especially in light of our small sample size.
The results of our study have clinical implications. Clinicians working with students in university settings should screen for frequency of solitary drinking and related problems. Mounting evidence suggests that solitary drinking is particularly problematic in young people (Bourgault & Demers, 1997; Gonzalez et al., 2012) and early identification may not only reduce immediate problem drinking, but may prevent the escalation into AUDs later in life (Abbey et al., 1993) . Psychoeducation about the risks of solitary drinking and about safe drinking practices should be discussed with students seeking support for problem drinking.
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The cross sectional nature of this study limits firm conclusions about the directionality of our effects. For example, we cannot rule out the possibility of the reverse relation, i.e., those who experience more severe alcohol problems (risky drinking and blackout drinking) tend to become more reclusive and to drink alone. Despite this limitation, we are among the first to examine predictors of specific alcohol problems in emerging adults (Merrill & Read, 2010; Merrill et al., 2014) . While our results need to be replicated in future experimental and longitudinal studies, our study is useful because it identifies solitary drinking as a potential target for early intervention and prevention programs for emerging adults in university settings. Our findings are also consistent with the speculation that solitary drinking may be an important factor that contributes to the development and progression of AUDs over time (Creswell et al., 2013) . A second limitation is that we had a relatively small sample size. This may have limited our power to detect some associations in the present study, especially those of small magnitude. Nonetheless, given our small sample and model complexity, our results should be viewed as preliminary support for solitary drinking pathways to alcohol problems that need further testing in large samples of undergraduates. Finally, our small sample size of men (vs. women) precluded testing sex-specific pathways to specific alcohol problems.
Conclusions
In sum, our findings support the notion that solitary and social drinking contexts are associated with distinct patterns of alcohol problems among emerging adults. Solitary drinking was linked to a host of alcohol problems, and showed particularly strong associations to two severe types of alcohol problems: risky drinking and blackout drinking. Comparatively, social drinking was not associated with hazardous alcohol use. However, tests of mediation suggested that social drinking at parties (but not bars) may 
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A A C C E P T E D M A N U S C R I P T parameter estimates are presented with 95% CIs. Dark lines reflect specified paths that were supported (i.e., the 95% CI did not include zero) and grey lines reflect specified paths that were not supported (i.e., the 95% CI included zero).
ACCEPTED MANUSCRIPT
A C C E P T E D M A N U S C R I P T Highlights  We test the associations between drinking contexts and specific alcohol problems.
 We show that solitary is linked to a host of severe problems in emerging adulthood.
 Solitary drinking was linked to hazardous alcohol use.
 Solitary drinking should be a target of alcohol interventions in emerging adulthood.
